In this work, liquid rivulets on inclined, smooth surfaces were examined experimentally using light-induced fluorescence. The influence of viscosity, surface tension and inclination angle was studied in terms of the Reynolds and Kapitza numbers. Detailed results on the interfacial area of the rivulets were obtained. Based on the experimental results, a correlation of the interfacial area in dependence on the Reynolds and Kapitza numbers is proposed. It is found, that the correlation can reproduce the experiments very well.
Introduction
A rivulet is a narrow film which spreads freely on a solid surface [1] . This 9 leads to a smaller interfacial area between the liquid flow and an overflowing 10 Email address: jens-uwe.repke@tu-berlin.de (Jens-Uwe Repke)
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May 11, 2017 gas phase than widespread film flows [2] . As a consequence, the effective area 11 for mass and heat transfer is greatly reduced.
12
To accurately predict the mass and heat transfer performance of rivulets,
13
an understanding of the fluid dynamics is essential. Accordingly, a number 14 of experimental and numerical studies have been conducted on the hydrody- is shown in Fig. 1 . The flat plate on which the rivulet was formed had a length 
Performed Experiments

70
The used liquids and dyes are listed together with their measured physical 71 properties in Tab. 1. Triton X-102 was used as the surfactant. 
Post-processing
99
The recorded photos were automatically post-processed using custom 100 made scripts for the computing environment Matlab. As proposed in [10] 101 a photo without any liquid was subtracted per pixel from the images. In this 
in which δy i,j is the distance between the points y i,j and y i,j+1 at the ith cut was not finished by the end of the plate, whereas water/surfactant reached 135 a steady width in the first few centimeters after the inlet. As seen in the 136 photos, the water rivulets were the most unstable at both low and high
137
Reynolds numbers. At low Reynolds numbers, the water rivulet tended to 138 meander on the plate, whereas at high Reynolds numbers a steady rivulet,
but with increasing and decreasing widths, was formed. Furthermore, waves 140 started to occur for the silicon oils at high Reynolds numbers.
141
In the following, the spatial properties width and thickness of the rivulets are presented. The thickness was averaged over the horizontal axis or width of the rivulet. Based on the experimental values, a correlation for the interfacial area was identified. The discussion as well as the identified model are based on the Reynolds Re and Kapitza Ka numbers:
with the volumetric flow rateV , the perimeter of the inlet U , the inclination The shown values were averaged using between two (silicon oils) and five 
A similar scaling has been recently observed in numerical simulations by [13] .
184 Fig. 8 shows the correlation 4 against the experimental values. It is visible from the correlation, that the interfacial area rises with higher Reynolds numbers. On the other hand, large Kapitza numbers decrease the interfacial area. This agrees with the general trends observed in subsection 3.1 for the width and thickness. The correlation matches most of the experimental data in the entire parameter range within ±30%, as shown in Fig. 8 . For high values of Ka (pure water) the deviation is slightly larger. The overall normalized root-mean-square deviation given by:
with n equals the total number of experimental values, is NRMSD = 0.12.
185
As a result, the correlation can be reliably used to compute the interfacial 
Conclusion
189
The interfacial area between rivulets and surrounding gas is an important 
